Abstract-Service sectors are exhibiting increasing importance in domestic economy and service trade attracted more attentions. China and India, as the top emerging economies, are similar in many dimensions, such as population base, social environment, economic policies, and national development strategies. Therefore, their trade in services are comparable. In this paper we used the global service trade data to calculate and compare the technical complexity of service exports between China and India to get some insights for fixing China's problem of export structure and long-term deficit. We selected the data of 34 countries/regions as sample which represented more than 84% of the world's total trade in services from 2005 to 2016, and calculated the technical complexity of China and India's service exports. We established a regression model to discuss the impact factors. The results indicated that the complexity of India's service export technology surpassed China in 2005-2015, and in 2016, China overcame India. The level of economic development and higher education level had a significant positive impact on the complexity of China's service export technology. While the impact of FDI, quality of governance was not significant, the impact of service trade openness and the effect of R&D investment was uncertain.
I. INTRODUCTION
Economic globalization changed the world tremendously. Developed countries have shifted from manufacturing to service economy, and service trade turns out to be a new boost to global economic growth. From 1981 to 2017, international service trade grew at an average annual rate of 7.4%. The development of service trade has become an important indicator to measure the trade competitiveness of a country or region. The importance of trade in services in China's economy has gradually increased. Since 2012, the Chinese government has successively issued the "Service Industry Development Plan" and "China International Service Outsourcing Industry Development Plan", which have promoted the formation of China's service trade development planning system. Even if China's service trade is developing rapidly, there are still problems in the service trade structure, such as at the low end of the value chain and of high market concentration [1] .
India, being an emerging economy as well, has not been underdeveloped since the implementation of economic reforms in the 1990s. Since 1997, India's service import and export has grown at an annual growth rate of more than 10%, and it had not slowed down until 2012. Since 2008, India's service trade has maintained a surplus and even a trend of gradual expansion. By 2014, India had entered the top 10 of the global trade in services, ranking 8th. In 2015, India's service trade hit a new record of $32.7 billion.
In 2017, China and India's GDP growth rate was 6.8% and 6.5% respectively and service trade was also developing rapidly. In addition, China and India are similar in many aspects such as population base, social environment, economic policy, national development pattern and strategies [2] . These similarities of the two countries made the comparative study between China and India more rational and reasonable.
With the development of service trade, technical factors have received more and more attention, hence the technical differences of services determine both the country's comparative advantages and trade patterns (D.F. Burgess, 1990 ) [3] . Therefore, this paper compared and analyzed the export technical complexity of China and India's service trade, and explored the factors affecting the complexity of export technology in China and India, and further identified China's deficiency of trade in services. Consequently, we proposed some suggestions and policies for better development of China's trade in services.
II. DEFINITION OF SERVICE TRADE AND RELATED THEORIES

A. Definition of Trade in Services
Countries and the scholars have not reached a consensus over the definition of trade in services. So far, there is no unified and authoritative interpretation of the concept of trade in services. Therefore, researchers always summarized some authoritative descriptions according to national statistical reports and trade literature [4] . In addition, Article 1.3 of the GATS stated that "services" include all services in all sectors, except for administrative services provided by government, which were neither provided on a commercial basis nor by one or more competitive providers. In this article, we classified trade in services according to the fifth edition of the balance of payments and international investment position issued by the IMF. Trade services included Transportation Services, Travel Services and Other Services, while Other Services included Communication Services, Insurance Services, Construction Services, Financial Services, Computer and Information Services, Other Business Services, Royalties and license Services, Personal, Cultural and Recreation Services, and Government Services. However, due to the noncompetitiveness of government services, government services were excluded from the research.
B. Related Theory 1) International service trade applicability theory:
The "applicability theory" of international service trade considered that service trade and commodity trade were the same, and the comparative advantage theory of commodity trade can explain the occurrence of trade in services. In order to prove the theory of applicability, some scholars had carried out a series of empirical analysis by comparing the resource endowments and technical differences of freight, passenger transport and other non-governmental services, and found that the theory were also applicable to trade in services. Therefore, when scholars used the technical complexity to measure the level of export technology and studied its impact factors to achieve indirect research on the factors affecting the development of trade in goods, the same thing can be done for trade in services. This paper was also based on the above theory.
2) Export technology complexity promotes economic growth: There were many studies focused on the complexity of service export technology promoting the economic growth. Among them, Yun-su Du [5] (2014) adopted Hausmann's method to measure the development and changes of China's service export technical complexity from 2000 to 2010, and then constructed an economic growth model to analyze the impact of export technical complexity. The result was that the technical complexity had a significant positive effect on China's economic growth, and there was a mutually reinforcing effect between economic growth and the complexity of export technology. Wei-hong Cai et al. (2016) [6] conducted empirical analysis on the influence of upgrade of service export technical complexity on economic growth with cross-national panel data. The research results showed that the technical complexity of service trade export had a significant impact on economic growth for all countries, while the effect on economic growth in developing countries was greater than that in developed countries. In general, the increase in the complexity of export technology can promote economic growth. In this paper, by studying the factors affecting the complexity of service export technology, we can indirectly examine the factors that promote economic growth, and then put forward corresponding suggestions on the development of service trade 1) The scale of China's service trade was expanding: As Fig. 1 indicated, during 1995-2001 , the growth rate of the total trade in service fluctuated slightly. Since China's WTO accession in 2001, the growth rate of service trade has increased significantly. After 2008, the growth rate of service import sustained to be greater than that of service exports, and increasing year by year. Affected by the economic crisis in 2009, China's total trade in services showed a downward trend. However, the service trade in the following years began to rise steadily. The scale of China's service trade was constantly expanding. According to the trend in the picture, it can be said it will continue to expand in the future. 2) The structure of trade was unreasonable, but it was constantly optimized: China's trade volume of transportation service has grown steadily from 2005 to 2014 and has declined from 2015 to 2016. The trade volume of tourism service has been growing. The development of China's service trade was mainly based on transportation and tourism services. The sum of the two sectors trade volume accounted for more than 50% of the total in the past decade. During the period of 2005-2009, due to the deepening of trade liberalization, the growing pace of trade in emerging service has gradually accelerated and China has already obtained strong international influence or its own characteristics in some emerging high value-added service industries. Although China's service trade was dominated by transportation and Advances in Economics, Business and Management Research, volume 56 tourism services, it was constantly optimized. As shown in Fig.  2 , the trade volume of knowledge and technology-intensive services has increased significantly in recent years; the trade in computer and information services has been growing all the way, and the development trend was good. 
B. Development and Characteristics of India's Service Exports
Since the economic reforms of the 1990s, India's service trade has developed rapidly. In 2000, India's service exports ranked 25th in the world and imports ranked 19th. Since then, except for 2009, India's service exports and imports have basically maintained an upward trend. Since 2010, India's volume of service exports and imports both entered the top ten in the world. In 2012, India ranked 7th in the world in service trade exports, second only to China and Japan in Asia, and became the second developing countries in Top 10 largest exporters [7] . In 1995, India's volume of service export was only US$6.775 billion. By 2005, exports of services had reached US $52.18 billion, an increase of about nine times in ten years. From 2006 to 2010, the average growth rate of service exports was 18.77%. Since 2011, the growth rate of India's service trade exports has slowed down, even in 2015 a negative growth occurred. In terms of service imports, from 2000 to 2008, the average growth rate was 23.16%, which was slower than the growth rate of service exports, resulting in a surplus in service trade. India's service trade keeps possessing a fast growth rate, a large scale, and a large surplus. There is a lot of room for the development of its service trade.
1) The total volume of service trade keeps increasing:
According to India's data on import and export of services from 1995 to 2016, Fig. 4 showed that the scale of service trade has been rising. In 1995, India's import and export volume of service was US$17.04 billion, and by 2016 it was US$295.55 billion, 17 times that of 1995. Exports of trade in services have grown at a rate of more than 20% since 2003, and exports declined in 2009 due to the impact of economic crisis in 2008. Subsequently, in 2010, the export volume of service trade began to rise again, reaching US$117.07 billion. After 2012, the growth rate of service exports declined. However, the overall import of service trade still shows an upward trend, and the scale of service trade will continue to increase in the future. 2) The proportion of traditional service trade was small, and service outsourcing had become a new form of service export: The transportation services and tourism services were shown in Fig. 5 below. As the largest two traditional Indian service sectors, transportation services had always been greater than tourism services, and the proportion of tourism services and transportation services in the past ten years had not exceeded 45%. In 2016, the proportion of both sectors had been reduced to less than 38%. In a sense we may tell the emerging service sector was developing in India. In recent years, due to the development of information technology and the strategic adjustment of multinational corporations, service outsourcing composed of information technology outsourcing (ITO) and business process outsourcing (BPO) was gradually becoming an important part of export trade in services. And now the main service outsourcing business was rooted in developing countries. Asia is the region that obtained the largest outsourcing business. India has become an outsourcing center in Asia due to its advantages in the software outsourcing industry. At the same time, the scale of service outsourcing in the world is also expanding. 
A. Concept and Index Construction of Export Technical Complexity
Early scholars proposed the Trade Specialization Index (TSI), which weighted the total export value of a certain product in each country to the total export value of the product in the world, and then weighted the per capita income of each country. Under the guidance of logic within this index, scholars further revised this indicator. Among them, Hanusmann's amendment to this index had been widely applied. Based on the theory of comparative advantage, he put forward the concept of export technical complexity. He believed that the higher the export technical complexity of an economy or industry, the more technical content was contained in its export products. And the overall export productivity level would be higher. There were also other scholars who defined the complexity of export technology. Although there were certain differences, in general, the export technical complexity can reflect the export technology level of a certain product in a certain country [8] .
In this paper, the export technical complexity was drawn on Hausmann's calculation method, and we calculated the export technical complexity of the country's product level and country level respectively. The specific calculation methods were as follows:
The calculation of the export technical at the product level was in (1).

This formula was used to calculate the export technical complexity of the global trade in services of different categories. PRODYk referred to the export technical complexity of trade in service sector k in global service trade, and xjk referred to export value of sector k of country/region j. Xj referred to the total export value of service trade of country/region j, Yj was the per capita GDP of country/region j, and xjk∕Xj was the proportion of export of service sector k in total trade in services of country/region j.
Second, the calculation of the export technical complexity at the national level was as follows:
 
In (2), EXPY j was the technical complexity of service export in country/region j, and the rest of the notations were explained in the same way as the product level in (1).
B. Calculation of China and India's Technical Complexity
Index of Service Export Due to the accessibility of national data and the objective reality of the extremely uneven distribution of world service trade, we examined the top 40 countries/regions in terms of total volume of service trade in 2014. Since the service trade data of six countries/regions such as Saudi Arabia, Macao, Mexico, Qatar, Czech Republic and Finland were seriously missing, they were excluded. Therefore, we selected 34 representative countries/regions as samples whose sum of service trade accounted for more than 84% of the world. The data of the sample countries/regions from 2005 to 2013 comes from the United Nations Development Conference (UNCTAD), and the export trade data of services from 2014 to 2016 comes from the WTO statistics database. Both data sources shared the same base library and their data were consistent and comparable.
With the export data of service trade from 2005 to 2016 in 34 countries/regions of the sample, the PRODY index of the global service trade sub-sector was calculated according to (1) . As shown in Table Ⅰ , it can be found that the technical complexity of financial services export was the highest for more than ten years, and the complexity of personal cultural and entertainment services export was also increasing year by year. Traditional services, including transportation and tourism services, experienced a modest increase in export technical complexity in 2000-2016.
1) China's technical complexity index of service export:
By calculating the technical complexity of global service exports, we can furtherly conclude that of China's service trade. According to (2) , the technical complexity of China's service export from 2000 to 2016 was finally obtained (see Table Ⅱ ). Since 2004, the technical complexity of service export was increased from 30,000. Since then, the technical complexity of China's service export had seen a steady increase year by year in the past decade.
2) India's technology complexity index of service export: The technical complexity of India's service export from 2000 to 2016 was as shown in Table Ⅲ 
A. Model and Data Sources
Researchers studying on factors affecting the technical complexity of service export were mainly reflected in two aspects: one is using the impact factors of service trade competitiveness to indirectly examine the influencing factors of export technology complexity; on the other hand, direct analysis over factors influencing the technical complexity of service exports. Among those factors, trade openness, economic development level, foreign direct investment, human capital, trade in goods, infrastructure etc. were often used as explanatory variables [9] . Some scholars had also studied that resource endowments might play a significant role in promoting the technical complexity of service exports. Resource endowments mainly included labor, capital, and technology. The labor factors were mainly reflected in the quantity and quality of the labor force. The capital factors were reflected in the domestic investment in service sector and the inflow of foreign capital. The technology factors were reflected in the education level and R&D investment of a country [10] . In our model we selected explanatory variables as economic development level, service trade openness, foreign direct investment, institutional quality, education level, and R&D investment etc.
The model specification for this article is as follows: （） Wherein, the dependent variable indicated the technical complexity of the service export of country i in year t in (3) . was the intercept term, indicated the economic development level of a country, and Yit here was the per capita income of a country/region; indicated the degree of service trade openness of a country/region, using the ratio of import and export of service trade to GDP; indicated the ratio of foreign direct investment to GDP; indicated quality of governance in a country/region and was explained by the quality of government supervision in each economy [11] ; indicated the level of education, and was explained by enrollment rate of higher education; indicated the proportion of R&D investment to GDP; stood for random disturbance item.
Regarding the indicators built above, the per capita GDP, GDP, R&D investment, and higher education enrollment data were derived from the World Bank World Development Indicator Database, and the governance quality data is derived from the World Bank's WGI. (Worldwide Governance Indicator) database, and service export data was derived from the United Nations Conference on Trade and Development (UNCTAD) and the WTO database.
B. Empirical Analysis
In order to avoid possible pseudo-regression, this paper made ADF (Augmented Dickey-Fuller) test [12] . This paper first used Eviews10.0 to test the variables in the regression models of China and India. The test results showed that the variables in China and India were first-order and single-integral, namely I(1). That is, the data of several original variables is non-stationary. After the first-order difference of the original sequence, all the data got stable and did not contain unit roots, so the sequence can be analyzed by regression.
Regression analysis of data from China and India by least squares method (OLS) [13] yielded the following results:
By observing the P value of China's single explanatory variable(see Table IV ), it was found that the level of higher education and the level of economic development played a significant role in promoting the impact of export technical complexity. Among other explanatory variables, the impact of foreign direct investment on China was positive, and the impact of R&D investment on China had a reverse effect. By observing the P value and the regression coefficients of various explanatory variables in India, it was found that the openness of service trade played a significant role in promoting the technical complexity of Indian exports. The P value of R&D investment was less than 0.1, and it can be considered that the increase in R&D investment had a relatively weak adverse impact on Indian technical complexity. In general, although China and India were both developing countries and had similarities in most aspects, the impact factors of the export technical complexity of China and India was distinct due to the different focus of the two countries in developing service trade. Nevertheless, we can find out the disadvantages in the development of China's service trade by comparing influencing factors of India's service export technical complexity with that of China's to propose relevant policies and suggestions to promote the comprehensive development of China's service trade.
C. Empirical Analysis of Multinational Panel Data
Baltagi (2005) [14] pointed out in the Econometric Analysis of Panel Data that, unlike the pseudo-regression of time series, when "Large N small T", the information in the "cross-section" would express more than the "time series". Thus, the information was stronger and did not require a stationarity check. In this paper, the number of multinational sample N is 34 (greater than 30), so this paper does not check the panel data for stationarity.
The Haumann test suggested to use the fixed effect model, and we found the individual fixed effect model was appropriate by F test. Therefore, the individual fixed effect model should be used for analysis. At the same time, in order to solve the heteroscedasticity and sequence correlation in the model, the estimation results were obtained by gradually adding explanatory variables, as shown in Table Ⅴ. According to  Table Ⅴ , the p-value of per capita GDP was less than 0.01, that is, it had significant at a significant level of 1%. After gradually adding different variables, the regression coefficient of this variable had also been positive, which was sufficient to show that the level of economic development had a significant role in promoting the upgrading of service export technology.
Observing other explanatory variables, it could be found that the regression coefficient of the service trade openness, education level, R&D investment were also significant at the level of 1%. Among them, the regression coefficient of R&D investment was the largest. On condition each unit of service trade openness and education level being increased, the technical complexity of export would be increased by about 0.001 and 0.002 units respectively. The regression coefficients of foreign direct investment and governance quality were negative, but not significant. It cannot be said that foreign direct investment and institutional quality were counterproductive to the improvement of export technical complexity.
In summary, after empirical analysis of the factors affecting the technical complexity of service exports in 34 countries/regions, we figured out the level of economic development, service trade openness, education level and R&D investment can improve the complexity of service export technology, among which the level of economic development could be the most important impact factors. In addition, the role of foreign direct investment and governance quality cannot be reflected in our model.
VI. CONCLUSION AND SUGGESTION
This paper first discussed and compared the development of service trade of both China and India. Based on this, we calculated the export technical complexity, and analyzed the different performances of service export technical complexity of the two developing economies. Then we made a regression over the impact factors of export technical complexity. The results showed that: a. India's technical complexity of service export had been higher than that of China's before 2016, and the reason for this phenomenon might be a relatively loose domestic service trade development environment and advanced IT industry in India. ( 2) The level of economic development and the level of higher education had a significant positive impact on the technical complexity of China's service export. (3) The openness of service trade and R&D investment had a significant positive effect on the improvement of India's service export technical complexity. The regression results of multinational panel data had also achieved the same result, but for the Chinese model, this conclusion was not valid. (4) The two factors of foreign direct investment and institutional quality had no significant effect on the technical complexity of service export in the Chinese and Indian models and in the multinational panel. Furthermore, we figured out that service trade openness and R&D investment had not played their due role in the development of China's service trade export technical complexity. Based on this, we believed that under the current economic development level, we can improve professional labor education in service sectors, service trade openness, and R&D investment, which will conduce to the improvement of China's service export technical complexity and the upgrading of China's service trade. m. note：***p<0.01，**p<0.05，*p<0.1；（）meant the standard deviation of regression coefficient
